To determine if there is a difference in exclusive breastfeeding rates between mothers who conceived spontaneously compared with those who conceived using Artificial Reproductive Technology (ART). . Participants completed three written questionnaires, two during pregnancy and one at four months postpartum. Data for this analysis included all participants who used ART to conceive the pregnancy, and a 2:1 random selection of women who conceived spontaneously. ART included use of fertility enhancing drugs and/or artificial insemination and/or in vitro fertilization +/-intra cytoplasmic sperm injection. Descriptive statistics were used to characterize the population. Chi square tests, Fisher exact tests and t-tests were used to assess differences between groups.
Introduction
Infertility affects approximately 1015% of the reproductive age population [1] . Mothers with infertility problems have a different path to conception compared with those who are able to conceive spontaneously. This path can be costly and involve significant emotional strain [1] . It is unclear if this differing path to conception has an impact on the rates of breastfeeding among these mothers. It has been shown that anxiety late in pregnancy has been associated with a shorter duration of breastfeeding in the ART population [2] .
The World Health Organization, the Canadian Paediatric Society, Health Canada and the Public Health Agency of Canada all recommend exclusive breastfeeding until 6 months of age [35] . A recent study demonstrated that while rates of breastfeeding initiation in Canada are high (90.3%), rates of exclusive breastfeeding at 6 months post partum are just 13.8% [3] . Breastfeeding is important to child health; it has been shown to decrease gastrointestinal, respiratory and ear infections, and to possibly offer protection against atopic disease for the infant [6] .
Factors that positively influence breastfeeding initiation and duration include: maternal age greater than 25, higher level of education, having higher socioeconomic status, living with a partner, having a prior pregnancy, lower prepregnancy BMI and having a home birth [3 5] . Living in the Northern territories and Western provinces of Canada has also been associated with an increased likelihood of exclusive breastfeeding at six months of age [3] . Factors associated with failure to breastfeed include smoking during pregnancy, Caesarean birth, infant's admission to neonatal intensive care unit, introduction of a pacifier and maternal return to work before 6 months post partum [35] . The ART population are characterized by older maternal age and higher level of education [2] , which are positive influences on breastfeeding. However, the ART population has also been associated with being first time mothers and an increased likelihood of Caesarean section [2] , which have been associated with failure to breastfeed. Hence, it is unclear if fertility treatments have an influence on breastfeeding.
Given the importance of breastfeeding for child health and conflicting results in the international literature on the association between ART and breastfeeding, this study attempted to answer the following question in a Canadian context. "At 4 months postpartum is there a difference in exclusive breastfeeding rates between mothers who conceived naturally compared with those who conceived using some form of ART?" Understanding if there are unique needs among women who conceive with ART would allow for tailored counselling of mothers in regards to the importance of breastfeeding and further identifying any modifiable barriers to breastfeeding. Alternatively, failing to demonstrate a difference would allow for reassurance of patients about breastfeeding concerns and allocation of scare educational and intervention resources to other areas.
Methods
The All Our Babies (AOB) study is a prospective community based observational cohort designed to understand health service utilization and the influence of maternal health on longterm infant and maternal outcomes. Pregnant women were recruited from prenatal clinics, Calgary Laboratory Services, posters and word of mouth in the community. Women were eligible to participate if they were able to communicate in English, were accessing prenatal care in Calgary and were less than 24 weeks pregnant at the time of recruitment. Women were asked to complete three written questionnaires one prior to 24 weeks of gestation, one between 34 and 36 weeks of gestation, and one at 4 months postpartum. A fourth questionnaire "preterm version" was used as a substitute for the second questionnaire (3436 weeks gestational age) for any women who delivered before 34 weeks gestational age. Data was collected from May 2008 to May 2010.
Overall, 1654 women participated in the AOB cohort with a retention rate of 81%. Individuals with multiple gestation pregnancies and who did not complete questionnaire 1 (included data on method of conception) and questionnaire 3 (included data on infant feeding practices) were excluded from this analysis, leaving an eligible sample of 1296 women.
Data from all participants who used ART to conceive the pregnancy was included (n=76). ART included the use of fertility enhancing drugs and/or artificial insemination and/or in vitro fertilization +/ intra cytoplasmic sperm injection (ICSI). As only 76 women conceived with the help of ART, a comparison group of women with spontaneously conceived pregnancies were randomly selected from the AOB cohort on a 2:1 basis to avoid type one errors.
Descriptive statistics were used to characterize the population. Chi square tests and ttests were used to assess differences between groups (Fisher Exact Tests were used for categorical variables if any cell contained less than 5 individuals).
Results
Approximately six percent (5.9%) of participants used some form of medical intervention to conceive the pregnancy (Table 1 ). Participants in this study tended to be married, have completed a university degree, and have an annual household income greater than $60,000 ( Table 2) . Women who conceived using ART were significantly older than women who conceived spontaneously (p=0.001). No statistically significant differences were found between the randomly selected comparison group and the members of the AOB cohort who were not selected for this study ( 97.3%, 95% CI: 93.6101.0 versus spontaneous conception 98.7%, 95% CI: 96.9100.5 (p=0.60)). Data was not collected on infant feeding practices if women did not attempt to breastfeed. At fourmonths postpartum, there was no difference in exclusive breastfeeding in the past week between women who used ART to conceive and women who spontaneously conceived (51.4% 95% CI: 42.665.5 versus 59.7% 95% CI: 51.867.7) (Table 3 ). Furthermore, no statistically significant differences were seen between women who used ART to conceive and women who spontaneously conceived in any of infant feeding practices studied (Table 3) .
Two sensitivity analyses were conducted one using the entire All Our Babies cohort as the comparison group (to see if this substudy was underpowered to detect a statistically significant difference) and the other using only women who had used an invasive form of ART (to see if women who only used fertility enhancing drugs were diluting the impact of invasive forms of ART). In both cases, no statistically significant differences were found (data not presented but available upon request).
Discussion
This study did not demonstrate any significant differences between the medical intervention group and the spontaneous conception group in regards to breast feeding practices. The rates of exclusive breastfeeding at four months postpartum, 51.4% and 59.7%, were less than those previously reported by McMahon, et al. [7] of 68.8% in a group of women who conceived via in vitro fertilization with embryo transfer (IVFET) and 74.6% in the control group, and similar to those reported by Hammarberg, et al. [2] of 46% and 57.3% respectively. The reported rates of exclusive breastfeeding at four months postpartum were higher than the reported Canadian national rates at six months postpartum (13.8%) [3] . While we cannot predict what the rates would have been at six months postpartum the four month data is promising.
The literature on breastfeeding following ART is conflicting and primarily comprises small samples. One Australian cohort of 166 consecutive women, who conceived with ART, found that one third of participants did not initiate breastfeeding or breastfed for less than 6 weeks. The proportion exclusively breastfeeding at three months (45%) was less than the Australian national average of 62% [6] . Another Australian cohort study had opposing results showing that women who conceived using ART were more likely to initiate breastfeeding 89% vs. 83.3%, although by 3 months postpartum a smaller proportion were exclusively breastfeeding 46% versus 57.3% compared with the general population of childbearing Australian women [2] . Similar to our results, several other studies have shown no difference between women who conceived spontaneously versus though who conceived through ART. A Belgian study found no difference in breastfeeding initiation and duration between naturally conceived, ICSI or IVF conceived pregnancies [8] ; while a case series of six mothers who conceived using ovum donation found no increase in breastfeeding difficulties [9] . McMahon, et al. [7] also found no difference in breastfeeding outcomes when comparing primiparous women in Australia with no history of infertility and those who had IVFET.
There are several limitations to our study; the participants for this study were recruited from the community, and may have had a differing path to conception and pregnancy experiences from those not participating. Given we were analyzing data collected from a community based sample the proportion of women who used ART to conceive was smaller than if we had recruited women from an infertility clinic; however, this reflects the conception experiences of the community and enabled a comparison with a community based sample of pregnant women. This study does not reflect experiences of women in the Calgary area who are unable to complete a written questionnaire in English. There may also be bias as all measures were selfreported. However, the questionnaires were developed with the assistance of an infertility specialist and breastfeeding experts and used a standardized validated tool to assess breastfeeding experiences [10] . In the future, it is recommended that studies assesses the infant feeding practices between same sex couples as well as to consider if there were any maternal medical conditions that affected the breastfeeding experiences as there was insufficient data to examine either of these groups in sufficient detail in the current study.
This study provides insight into the breastfeeding practices among the ART population in Alberta. It is also the first of its kind to look at breastfeeding and infertility in a Canadian context. Our findings suggest that the ART population is not different from mothers who conceive spontaneously with regard to breastfeeding practices or experiences. This information can be used to reassure patients and also to allocate resource to another focus.
